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In situ data from U. of Washington
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August 1985: Dense summertime smoke layers aloft
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April 1983: Dense pollution layers aloft

(a) ) ~ A{e) =Y
500 - 1 April 1983 [ 7 April 1983 [ 9 April 1983 [ 11 April 1983
550 - = L L
600 - -
650 of -
3 L
£ 700 B
w 5
750 y
7 i
% N
o soo ] §
& : -
850 -
- -2 —
800 ¥ j. IIT | ..
950 . U A ¥ y
1000 - - s -
S0 SN0 NS AU R0 WA NS WA WY TR Y NN SN S S NP0 VOV FUD WO AN WS T S § PV TS S IO W WO S 1 P S N S WY GG G B § PR Y Y N0 TS S D VOO T W S S
1050 2 4 ) 8 10 120 2 4 0 2 4 0 2 4 5
LIGHT SCATTERING DUE TO PARTICLES (o, in units of 105 m™!)
(e) (£) (g) (h) (1) (3)
500 12 Aprit 1983 14 Aprit 1983 [ 15 April 1983 18 April 1983 20 April 1983 21 April 1983
550 -
600 -
- l‘,
__ 650 -
Y I Iv
2 700 L .
& 750 E
2 3 h
1] 3
& goo , -
E 7 'Y By *y
850 ST L ”5\\
L AT L 4 L
900 ¥ 1, O
E o w + \ 'é‘
3 . . - .. 1 o O s
1000 - Y L i = - e
- b 3 b
UV T S T T S W | FUNE W WS S U W W B a5 L d v a baaa s a b o b s o Loa a1
080 "5 "2 40 2 40 =2 40 =2 40 2 4

LIGHT SCATTERING DUE TO PARTICLES (osp, in units of 105 m™)



April 1986: Layers aloft, more diffuse near surface

500

550

600

650

(MB)

700

750

800

PRESSURE

850
800
850
1000

1050

500
550
600
650
700
750

800

PRESSURE (MB)

aso

500

a50

1000

1050

(£)

13 April 1986

LIGHT SCATTERING DUE TO PARTICLES

(9)
14 April 1986

3 VIII

(h)
15 April 1986

VII

i its of 105 m*!
(osp. inunits of 10° m'')

(i)
17 April 1986

r (a) - (b) - (c) - (d) - (e)
- 3t March 1986 b 1 -2 April 1986 - 4 April 1986 L 9 April 1986 L 11 April 1986
L F L L L
. X K %
B o P k. - f"
: Fopes e . Nan N 4o
) - LealnTaing i ‘EN} i 1(
L e R %,
A 3 3 ' g,“\,f-
[ . By
S 3¢ s
© ; B B P
L , ! ¥ - - - h—
aJ A A 5
r -’,4' nd n T SN - ‘..‘
NS S W VUPU W S VT S NPT SO | PRETENE TR S WA S0 L DU USF VAT WO RIS S SN NP ST S N TS S S T ST S PRETUUU TN WU TN S N0 YO VT NSRRI B ST S RSP |
0 2 4 B 8 0 2 4 6 0 2 4 60 2 4 6 80

2

3
18 April 1986

C = B
L L 1
o L i V 5
- . -:‘.‘( -
¥
2 o k- o % 3
he % - % - RORY -
I .. " At :
b ,‘__j’. k- - - B ‘A.. Iv '»._‘ b
i S S A L [
- 3 | L - b
PR IS TN NN U ST VRS SN0 VR VAT T S0 S S S { PUUD YEIU WU SN S N U N0 U TR SR WS T 0 TN S S [ U SN SO N U S G MR YSRTUNT S G G S W O W G S | U B RS U SN L B |
0 2 4 6 a0 2 4 6 o} 2 4 0 2 4 6 0 2 4

LIGHT SCATTERING DUE TO PARTICLES (g, in units of 105 m)

6



) -y - . e S 1
" e B . :
pr VS M | s s bt e i Y TLr o e
fords 4 rﬁ’i“'-’%"ﬂ‘"ﬁ& Hgé'_r_!a:} "!'_.T",‘: AR AT | s i
f : ! ! , cik i
A

Lidar images in April 1986:

‘Extremely laminar transport

*Sloping thin layers

*Strong gradients vertically & horizontally
‘Frequently decoupled surface layer
*Highest concentrations may be aloft
‘Diamond dust and stratus near surface




Vertical Structure of Arctic Haze:
Implications for Research Plans

Surface sites are often decoupled from
most dense hazes—inferring indirect
effects based on surface aerosol
properties is hazardous

‘What links layers aloft to climate?
- Direct radiative and thermal effects
- Cloud modification (indirect effects)
-Deposition to surface

‘What unique information can in situ
measurements provide?




In situ measurements can focus on
detailed characteristics of layers and clouds
and the processes that link them to climate:

Evaluate vertical structure of direct radiative
properties of hazes

Examine aerosol/cloud interactions,
including IN composition, soot incorporation

Measure in-situ cloud properties over
surface site(s)

Examine properties of aerosol aloft to help
evaluate sources and likely climate effects




NOAA Airborne Research
Plans for IPY

‘NOAA will likely participate in an airborne
field program in spring 2008

P-3 research aircraft
*April 2008 time frame
‘North American Arctic

Possible bases include Fairbanks, others?




Methodolgies

Quantify aerosol vis. optical properties
(extinction, f(rh), absorption) as f(altitude)

*Quantify aerosol composition, including
soot number, mass, mixing state

*Test for closure between aerosol properties
and spectrally resolved irradiance
measurements, visible to near-IR

Look for aerosol effect on cloud uphysics
[cloud number and size as f(particle number,
chemistry)] within stratiform clouds forming
within haze layers




Methodolgies continued

Examine clear-air “diamond-dust” ice
crystal properties in surface inversion

Study artificial cloud particles (via ice nuclei
chamber) for incorporation of soot

*Use trace gas measurements and transport
simulations to determine source regions

‘Use single particle composition to identify
specific contributors (e.g., smelters)




Summary

Understanding complex direct and indirect
processes in a vertically stratified
environment requires a combination of
approaches:

surface observations (including deposition
and snowl/ice characteristics)

‘remote sensing from surface, space, and air
‘airborne in situ measurements

‘radiative, chemical, microphsyical and
transport modeling

emissions/source evaluation




Proposed NOAA 2008 Field Study

International Polar Year Climate Study
March — April 2008
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Proposed NOAA 2008 Field Study
International Polar Year Climate Study
March — April 2008

Focus will be on:
« Springtime sources and transport of pollutants to the Arctic
» Evolution of aerosol and gases into and within the Arctic

 Aerosol — climate interactions



